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Abstract of JP20001 88445 

PROBLEM TO BE SOLVED: To eliminate or 
minimize generation of curling even after a 
metallic foil is subjected to patterning and make a 
metallic foil side project even if slight curling is 
generated even after imidation heating treatment 
when a laminated polyimide resin layer of a 
three-layer structure is formed on a metallic foil 
as an insulation layer. SOLUTION: A laminated 
polyimide resin layer 2 of a three-layer structure 
consisting of a first polyimide resin layer 2a, a 
second polyimide resin layer 2b and a third 
polyimide resin layer 2c is formed on a metallic 
foil 1. When a thermal linear expansion 
coefficient of the first polyimide resin layer 2a at 
the metallic foil side 1 is k1, a thermal linear 
expansion coefficient of the second polyimide 
resin layer 2b is k2 and a thermal linear 
expansion coefficient of the third polyimide resin 
layer 2c is k3, an expression of k1>k3>k2 is 
satisfied. 
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o#y r 5 5 mmv-xcomm h y y y vm 

*&7kt> (TMA) 1 9 2 g (1 . O^M ,4,4'- 
^7;/-^7x=;M^y (DMA) 158. 4g 
(0. , RtfN-*=3-ju- 2- fn ]) K> (N 

mp) 3 5 o g £-fe/<y7>yy;*3|c-gfe!jpu ± 

Jtlf too^/W^.T'^^t-^atfc 1B# 
Wtl-Jf-'f^^(?5?ag(4 2 4 0 "ClCft ofc 
T-4^KiS?rffo/c^, ;d-^/-<*©^£ l 2 ot: 50 



i^X&T£ittz c 

[0 0 5 6] ^IC, 4, 4' -v'yi^M^y^y 
•>T*- h (MDI) 6 2. 5g (0. 2 5^) M 
N-y f-yu- 2- t°o y K> (NMP) 1 1 0 0 g 

j&iS^tieJnx., ^mtffl^i-tTi 9 5t:ic#a^*, 
z<Dn&x4m$Rifc£ittz c zti\zz.r> s mmftm2 

0%, ttft3 0 P a • S (2 5*0 OflflSfeO^y T5 
$ YMmV-^ZmM^tZv [TMA/DMA]*^ 
Jtlil. 2 5T'fo'9, [ (TMA + MDI) /DMAlt 
/Wttlil. 0 5ffeot„. 



(7) 



11 



[0 0 5 7] »fe*tfc#y K-f 5 K»ffi ? = 

mm? -{^(DmBMm&mi* so x i o" 6 /K-e&o 
it. 

[0 0 5 8] #%#|B 2 

(*y7UMiKSl7-7©iS}) DMAtftxT 
4, 4' -v/7?/-^7i=yH-r/V (DPE) 



#M 2000-188445 
12 

♦ tit), ttH4#yTS K-f ? K«!7r:xr#t 0 
[0 0 5 9] K«M6&, 

ai tmm^t&mi-z^ticz.'Qmmxv ts. k-t $ k 
' mx? j A>*i:iut, ibnfc^yr; K-f'5 Kant? 

> ^Afl3?RH|»!Rfi5«:f4 3 4 X 1 0" 6 /Kffcofc, 
[0 0 6 0] *4fc##0)|B l&tfB 2CDfe*Sr^-f 0 
[0 0 6 1] 
[*4] 







Z?T ^ 










T(f*) 


AftAO 


I 


T/A A+I/T 


rxi o- /ki 


B 1 


TMA 


DMA 


MD I 


1.25 1.05 


5 0 




(1.0) 


(0. 8) 


(0. 25) 






B 2 


TMA 


DPE 


MD I 


1.25 1.05 


3 4 




(1.0) 


(0. 8) 


(0. 25) 







[0 0 6 2] ##$|C 1 

t^y h#^©6 0 !1 y h /HONSHU:, />'y7i^U- 
^75V (PDA, H^Hb^aiR) 0. 15 0kg 
(1. 6^/1^) 4, 4' 5 7 -^7x^x- 

7VU (DPE, ?D»|U^tt$a) 2. 5 8kg (1'4. 

-fcDFy (NMP, =£fls3*tt») *S4 5kgi£i§ 
ft?Lfc 0 5 OTCfcJo^T, f np« y j/ h^ZlSl 

**'(PMDA, ZgEBffl^ttSS) 3. 5 2 3 kg 

(16. 14^/u) Sr^/r^nx./iijSt > , 3B#raS£:£ 

•tirfc. @^##J1 2%, M25Pa • S 

(2 5*0 ©Jj«yr5y^K7=^SrW»Lfc 0 

[0063] mbtitcTtiVTz vtmy-**, ##0y& 



IA1 fcra«fc*a«+5£fcl*±01JlJi#!M 5 

«li3 0X10VKfi!)ofc 0 
[0 0 6 4] ##MC2~C 6 

(#yT5y*»I7 = ;*©lMS) * 5 t^J5»Sr«ffl 
[0 0 6 5] #e>ftfc3#y T5 y?-$?!7 = ;*£, 

ai ti^^icias-t-sr iiciti^s^y-r 5 k»jk7 
5 ic^-r. 

[0 0 6 6] 
[*5] 





















(a) 


(b) 


(a) /(b) 


rx i o' 6 


/Kl 


C 1 


PMD A 


DPE 


DAB A 


25/75 


2 1 




C 2 


PMDA 


DPE 


DAB A 


60/40 


2 9 




C 3 


PMD A 


DPE 


PDA 


75/25 


4 0 




C 4 


PMDA 


DPE 


PDA 


30/70 


2 2 




C 5 


B PDA 


DPE 


PDA 


80/20 


4 6 




C 6 


BPDA 


DPE 


PDA 


20/80 


2.3 





[oo6 7] mmm 1 ~ 7 rviamw 1 ~ 3 **«)iu 0 6 k^-*-. 

(7 U-^r->7>St50^S) lljfcWfttWfcRflK&^T [0 0 6 8] 



Cut -(l8/imff«flMIIS ; CF-T9-LP, *Sffl&JRth§!|) 19.0X10~ 6 /K 
SUSS (25jumff^W^ ; SUS304, $rB#Mtttt»!) 17.5X10" 6 /K 
A lfg (25nmJ¥7*;=W« ; B*K«ttH) 24.0X10"" /K 



13 



(8) 
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14 



[006 9] *6 <D&mf& (5 4 0 mmS) ±1^ f 7 
ic^-flg i # y ^ 5 K^flMBHffl 7 = ^ y -f 5 KT 

U 7o^f^^l:«ffiUi6l8-0 , C~l 7 0t 
T« LT, % l jK y 4 % KSttKffiV*g(*flMK t 

[0 0 7 0] fcis, HJgW 1 ©f^©S 1 * y S 
[0 0 7 1 ] ;ojBi#H* KXttBlMtfftgU:lc, 

*7^i-^2^y -y $ mmmmmv-x (*°y-Y5 

hTvy^^^x, #y75 K»|gl7 = ^XH: 

ft*U 7 D-f y^^fti Utlt 8 0 1~ 1 7 

[0072] <cts, hm« i 1 jK y W 5 

*fc«SKC0^##«^*(i 4 0 %T'feo fed 
[0 0 7 3] JEfc, rrofE25Ky^5 KXitllWHI 

±k, *7©fg3^yw? K*»KJiffl7=^ (#y^ 



[0074] tits, mmm 1 ©*£©fs 
. migwigfru t is 2 # y -f ? mmmmm^m t%3X 

[0 0 7 5] fcfc, ±aiLfc^(Ci^#b^fc 1 £M 

230 'coig^^T-ip^a L/c„ 
io »5^*tt7. 9%T?*>0, **jR*^ Wi^WfcJ: 
5 K-fk*li2 0%T'fcofc 0 Kfc-f 5 hit 

%±m-fZ>tzit>\Z s h&2 5 OmmW^x^W^t'fflfg 

S'^-y^tt'fCjgAL, H$W2MtT3 5 0°C*-C# 
fflU 3 5 0°CT'l 5£IHfiM$Lfc. gffltfx 

#fflftTT-2oo , c*TRjau ^M^r-ftspLrto r 

[00 7 6] l~7ffl7 U-dr->7/u£«W 

20 fWaKU-f 5 K*»liJiK:*t^-Ctt, k,>k 3 >k*© 
BqfiWjfcftLTvyfc. Jt;«« i k,> 

k3>k 2 »H^, Jtt50ij2S.t/3cD#-g-|C|4 x k 3 >k, 
>k 2 tV>5KfirCfc-ofc„ 

[0 0 7 7] 

IS 7] 



Hffi ft 


A 


BIS 




" ffi 


'2M 




fll 


■3.H 




t, /t 3 


V 


ki 


ti 


V 


k 2 




V 


k 3 


ta 


1 Cu 


Al 


30 


3 


CI 


21 


22. 


C2 


29 


2 


1.5 


2 Cu 


A2 


48 


3 


CI 


21 


25 


C5 


46 


2 


1.5 


3 Cu 


Bl 


50 


3 


CI 


21 


22 


C5 


46 


3 


1.0 


4 Cu 


B2 


34 


3 


CI 


21 


18 


Al 


30 


2 


1.5 


5 Al 


A2 


48 


2 


C6 


23 


25 


C5 


46 


2 


1.0 


6 Al 


A2 


48 


2 


C2 


29 


25 


C5 


46 


2 


1.0 


7 SUS 


Al 


30 


3 


CI 


21 


22 


C2 


29 


2 


1.5 
























1 Cu 


Al 


30 


3 


CI 


21 


22 


C2 


29 


4 


0. 75 


2 Cu 


C4 


22 


3 


CI 


21 


22 


C2 


29 


3 


1.0 


3 Cu 


Al 


30 


3 


CI 


21 


22 


C3 


40 


2 


1.5 



ig7a 

V : 9.^^mm (|MM*©B-30 

k,, k,, k 3 :Sft«S#»[x 1 0" 6 /K] 

t. , t 2 , t 3 : B!W-£lnm] 

ti/ tj : Hffit 

[0 0 7 8] (fp« &mmmRtfi£i*MM<o7 ^mm^^y^^^id'o^.'o^'xmm^v^ ^ k 



.15 
[0 0 7 9] W±»|iSro*SmSr^ 8-S10 lC*-r„ 
[0 0 8 0] fl— ;H$ 

7l/*-^;HSJrl 0 cml!g#©*#$U:§)0aiU 

[0 0 8 1 ] &ib\ HiteFll 1-707 \s**/7AsW&8!l 

[0 0 8 2] tfc^EfiS) 1 T-tt, mmtf V 4 5 K*» 

-/Hi*-*?-?:?) ft # Id Pfl T* $> o fc„ £ fc, 

VcMtM 2&.Wfctfc0il 3 TH, 7 V**y7)VW&.<Oli~- )\> 

[00 8 3] j^^a (EM^) ■ 

y \s*i/7*/i'm&<D-4m%m&z j is c 6 4 7 1 

fc*tfc;£«fcl;:fcoT«j£Lfc. HP*>, 7U^->7VWS 
SIC2 1 0mmEg^O7<#^©^S:^tt, MD ($SS 



(9) #M 2 0 0 0 - 1 8 8 4 4 5 

16 

m<n&M (L„, Lu ) £fflt$iJ5tLfc» 
ii«< 2 8 0t (1 0#|B]) U ft?frLfc« % 

[00 841 Pft 7?& 

^S^V^S&^S^Ett (ltX«*:%) = {(L 
,. -Lo> )/Lo, ) + (L, 2 -Lo 2 )/L»2 )} X 1/2 x 1 
10 0 0 

^y^V^»3S«(Z>-+j£S3ttt = {(L 

21 -Lo> )/L<» ) + (L 22 -L02 )/L m )} X 1/2 X 1 
0 0 

[oo85] mm. 

p — (ji:S$j2 0 OmmGDn— \Z.%i)>tl1t7 

fWSB, ##SSS) t J I S C 6 4 7 1l;fW:* 

20 U 3l#a*SLK:5Lfc* (kgf/cm) £8'J5gL 
[0 0 8 6] 3l#«a»-arfK:7 

[0 0 8 7] 
[*8] 



[0 0 8 8] 





#-/H* ( 
















M »»' 2 6 0°C 




2 6 OT: [X10 6 /Kl 


i 


00 (7770 «>(777l0 


oo(777F) 


°o(777h) 


24.0 


2 


«>(75yF) oo(77j4) 


°°(777F) 


00 (777 0 


25.0 


3 


00(775,),) 00 (777 h) 


oo(777h). 


°°(777l0 


25.8 


4 


00 (777 h) 00 (777 F) 


00 (777 W 




25.0 


5 


00 (7770 00 (777 0 


»(777» 


00 (777 0 


26.5 


6 


00(7734) 00 (777 h) 


«> (777 


a>(77?0 


27.5 


7 


00 (777 F) °°(7770 


00(777^) 


00 (777 W 


24.5 










1 


50mm (*-*;£) < 10mm (i-^) 


500mm (t-fr/h) 


500mm W^/J>) 


24.5 


2 


50mm (i-^) < 10mm OhJUfc) 


70mm(i-^) 


<10mm(i-^) 


23. 5 


3 


< 10mm (^A) < 10mm (*^^c) 


<10wo 


<10mm 


27.5 




•* 


( » [*9] 


















2 8 0°C/1 Om i n. 




1 


0. 005 


-0. 045 






2 


0. 008 


-0. 072 







(10) 



[0 0 8 9] 
[3510]" 



17 



#W2 000-188445 
18 



3 
4 
5 
6 
7 

i 

2 
3 



0. 007 
0. 0045 
0. 008 
0. 009 
0. 005 

0. 007 



-0.070 
-0. 030 
-0. 066 
-0. 085 
-0. 030 

-0. 060 



j&g3§tMkgf/cm] 











1 


mm 


mm 


mm 


2 


mm 


mm 


mm 


3 


urn 


mm 


mm 


4 


mm 


mm 


mm 


5 
6 


mm 
mm 


mm 
mm 


mm 
mm 


7 


mm 


mm ■ 


mm 










1 




\tifttl 




2 


0.75 




0.50 


3 


0.75 


0.80 


0.60 



[0090] *8~ail 0<Dm%:i>*bt>1!>>5£?\£* * 



[0 0 9 1 ] *r*tf;i*f U Jfct5E0!l 1 ~ 3«71xir-/y;u 
[0 0 9 2] 

[HlfficDffi^fttftB^] 

[Hi] *«5i©7 i^*V7';Hfio»fi@?fc5 0 
[0 2] *5§ig©7UdE->^/WSfii©$[itXS|ftK@T? 



30 



# y -Y 5 KSttM, 2 b 
2 c * 3 y -f 5 K 



SB 2 # y y 



2 a Hi 



[Hi] 



(11) 



ftPR 2000-1884 45 



( a ) 



( b ) 



[0 2] 

-22a 



w // // // // // 1 



-22b 

-22 a 
-21 



( c ) 



i d ) 




F^— 4F100 
5E338 



AB04 AB10 AB17 AB33A 
AK49B AK49C AK49D BA04 
BA07 BA10A BA10D BA13 
GB43 JA02 JA02A JA02B 
JA02C JA02D JL01 JL04 
YYOO YYOOB YYOOC YYOOD 
AA12 AA16 BB63 CC01 EE21 



